ferred to as hEST1B and hEST1C, respectively. Their
The results from our computational analysis of yeast Ponting adopted the view that this region consists of one and a half tetratricopeptide repeats (TPR), proteinEst1 homologs were recently complemented and partly confirmed [24] . Figure 1A presents a synthetic view of protein interaction modules that occur in functionally different prokaryotic and eukaryotic proteins. To incorthe previous and current studies. Clissold and Ponting found virtually the same set of proteins by an iterative porate these results, we split our initially defined N-terminal domain into two modules, the first being a profile search starting from a marginal sequence similarity between the N-terminal regions of Drosophila anonnew domain named EST1 and the second being referred to as TPR ( Figure 1A ). An alignment of the EST1 domain 34Ea and C. elegans SMG-5. They presented statistical evidence that the sequence similarities found in the sequences is shown in Figure 1B . A phylogenetic tree based on this alignment ( Figure 1C) hTERT, which served as a positive control, precipitated 35% of the activity (lanes 17-20), whereas a nonspecific Whether the EST1 domain and TPR region form independent modules is not clear. The fact that the former is rabbit IgG failed to immunoprecipitate significant amounts of telomerase activity (lanes 1-4). Immunoprealways followed by the latter suggests that they form a single structural unit, in which ancient TPR repeats have cipitation of telomerase activity by antibodies against hEST1A was completely abolished by a 3.5 M excess been recycled to serve new functions.
One of the hallmarks of yeast Est1 is its association of the peptide against which the antibody was raised (lanes 9-12), whereas a nonspecific peptide did not with the telomerase complex. Therefore, we tested whether the human homolog is associated with active compete (lanes 13-16). The peptide immunogen corresponds to a sequence of hEST1A that is not conserved telomerase. A polyclonal antibody was raised in rabbits against a peptide corresponding to 40 amino acids of the in any of the other hEST1 homologs; this renders it highly unlikely that the antibody recognizes another of the huhEST1A C terminus (see the Experimental Procedures in the Supplemental Data). The affinity-purified antibody man EST1 homologs. In addition, the peptide immunogen does not share significant sequence similarity with was active in Western blots and specifically detected ectopically expressed hEST1A (Figure 2A ), but not enother human proteins present in the databases. Therefore, our results support the notion that most or all active dogenous hEST1A, which may be expressed at very low levels. Consistent with low expression levels, the signal telomerase complexes contain the antigenic peptideencoding hEST1A. Independently, Lea Harrington and for hEST1A mRNA in Northern blots was very weak in different human tissues (see Figure S1 in the Supplecolleagues [28] also identified hEST1A as a homolog of Est1p and present evidence for its association with mental Data). The ␣hEST1A antibody very efficiently immunoprecipitated recombinant hEST1A protein extelomerase.
To explore the cellular function of hEST1A, we overexpressed in E. coli ( Figure 2B ). To test for the presence of the hEST1A epitope in the telomerase complex, impressed the protein in the cervical cancer-derived HeLa cells, the fibrosarcoma-derived HT1080 cells, and telomunoprecipitations were performed with a human telomerase fraction that had been affinity purified approximerase-negative primary human lung fibroblasts (HLF) by transfecting with a plasmid containing the full-length mately 200-fold from HeLa cell nuclear extracts [26, 27]. Antibodies against hEST1A precipitated 69% of total hEST1A cDNA under the control of the strong CMV promoter. Transfection of the hEST1A-carrying plasmid intelomerase activity ( Figure 2C, lanes 5-8) . Antibodies against the catalytic subunit of human telomerase duced a high rate of cell death in these three cell lines. Figure 3E .
